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0J DQG % KDYHEHHQ WDNHQ LQ WKH VWRLFKLRPHWULF UDWLR RI0J% 7KHQZHPL[HG DQG PLOOHG WKHFRPSRQHQWV LQ D KLJKVSHHG DFWLYDWRU IRU  PLQ ZLWK VWHHO EDOOV 7KH REWDLQHG SRZGHU ZDVFRPSDFWHG LQWR WDEOHWV ,Q RXU H[SHULPHQWVZH  KDYHXVHG WKUHH W\SHVRI LQLWLDO ERURQ WZRW\SHVRI
DPRUSKRXVERURQRIFKHPLFDODQGFRPPHUFLDOZLWKVRPHFRQWDPLQDWLRQRI%1SXULW\DVZHOODVILQHO\FU\VWDOOLQHERURQ$OOW\SHVRIERURQFRQWDLQHGLPSXULW\RI+%7KHVDPSOHVZHUHKHDWHGIRUKLQDQ$UDWPRVSKHUHXQGHUDPELHQWSUHVVXUHDWR&DQGIRUKXQGHU*3DDWR&R&R&R&RUR&7KHKLJKSUHVVXUHFRQGLWLRQV KDYHEHHQFUHDWHGLQVLGHWKHKLJKSUHVVXUHDSSDUDWXVHV+3$RI WKHUHFHVVHGDQYLODQGFXELFVL[SXQFKHVW\SHVGHVFULEHGHOVHZKHUH 7KHERWKW\SHVRIDSSDUDWXVHVDUHXVXDOO\ XVHG IRU GLDPRQG V\QWKHVLV 7KH\ ZHUH VOLJKWO\ PRGHUQL]HG IRU RXU SXUSRVHV LQ RUGHU WRPHDVXUH WHPSHUDWXUH E\ WKHUPRFRXSOHV DQG WR SUHYHQW WKH FRQWDFW RI WKH VDPSOH ZLWK WKH JUDSKLWHKHDWHU7KHZRUNLQJYROXPHRIWKHELJJHVWFXEHW\SH+3$LVRIDERXWFP VDPSOHFDQEHXSWRPP LQ GLDPHWHU ,Q RXU H[SHULPHQWV WKH VDPSOH ZDV LQ FRQWDFW ZLWK D FRPSDFWHG SRZGHU RIKH[DJRQDO%1RUPRQRFOLQLF=U2 RUHQYHORSHGLQD7DIRLODQGWKHQSODFHGLQVLGHWKHFRPSDFWHG%1RU=U27KHVWUXFWXUHRIPDWHULDOVZDVVWXGLHGXVLQJ6(0DQGHQHUJ\GLVSHUVLYH;UD\DQDO\VLV7KHGHQVLW\ZDV FDOFXODWHG IURP WKH UHVXOWV RI ZHLJKLQJ DQG PHDVXUHPHQW RI VDPSOH GLPHQVLRQV 7KH MF ZDVHVWLPDWHG IURP PDJQHWL]DWLRQ K\VWHUHVLV ORRSV REWDLQHG RQ DQ 2[IRUG ,QVWUXPHQWV  YLEUDWLQJVDPSOHPDJQHWRPHWHUXVLQJ%HDQ¶VPRGHO+DUGQHVVZDVPHDVXUHGRQD0DWVX]DZD0RG0;7PLFURKDUGQHVVWHVWHUE\D9LFNHUV LQGHQWHU7KHIUDFWXUH WRXJKQHVVZDV HVWLPDWHGIURPWKH OHQJWKRIWKHUDGLDOFUDFNVHPDQDWLQJIURPWKHFRUQHUVRIDQLQGHQW
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7KHLQFUHDVHRIV\QWKHVLVWLPHXSWRKXQGHU*3DSUHVVXUH OHGWRWKH DPRUSKLVDWLRQ RI WKH VDPSOH VWUXFWXUH WR WKH LQFUHDVH RI 0J2 FRQWHQW DQG UHVXOWHG LQ WKHGLVDSSHDUDQFHRIWKHVXSHUFRQGXFWLYHSURSHUWLHVFRPSDUH1RZLWK1R7DEOH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IURPWKHVDPHUDZPDWHULDOVEXWHQYHORSHGLQD7DIRLOVKRZHGWKHKLJKHUYDOXHVRIFULWLFDOFXUUHQWGHQVLW\LQ7ILHOGDQGKLJKHULUUHYHUVLEOHILHOGVDW.WKDQWKRVHV\QWKHVL]HGLQFRQWDFWZLWK%1hU=U2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%HIRUHWKH;UD\H[DPLQDWLRQERWKVDPSOHVZHUH JURXQG LQWR WKH SRZGHU ,Q WKH VDPSOHV V\QWKHVL]HG LQ D 7D IRLO D UDWKHU ELJ DPRXQW RI WKHIRUHLJQ SKDVH WKDW FDQ EH LGHQWLILHG DV 7D+ ZHUH SUHVHQW ;SKDVH LQ )LJ E ZKLOH WKH VDPSOHV\QWKHVL]HG LQ FRQWDFWZLWK %1FRQWDLQHGSUDFWLFDOO\ SXUH0J%7KH 6(0 VWXG\ VKRZV WKDW 7D LVSUHVHQW LQ WKH WKLQ VXUIDFH OD\HUP LQ GHSWK RQO\ )LJ  D E 7KLV SUHYHQWV XV IURP WKH ILQDOFRQFOXVLRQ WKDW WKH IRUHLJQ ;SKDVH LV 7D+:H SODQ WR FOHDU XS WKH VLWXDWLRQ E\ FRQGXFWLQJ WKHIXUWKHULQYHVWLJDWLRQV7KH6&SURSHUWLHVRI0J% FDQGHSHQGXSRQWKHDPRXQWRIWKHLPSXULW\R[\JHQ0J2RULPSXULW\FDUERQ LQ WKH VDPSOHV VWUXFWXUHXSRQ WKH JUDLQ VL]HV RI WKH SUHVHQW SKDVHV EHFDXVH WKH FRKHUHQFHOHQJWKRI0J% PD\EHFRPPHQVXUDEOHZLWKJUDLQVVL]HHWF:HKDYHFHUWDLQUHDVRQVWREHOLHYHWKDWE\SODFLQJD7DIRLOEHWZHHQWKHVDPSOHDQG%1RU=U2ZHFDQLQIOXHQFHWKH6&SURSHUWLHVRI0J%SRVLWLYHO\WKURXJKUHJXODWLRQRIWKHDPRXQWRILPSXULWLHVDQGJUDLQVL]HV7DEOH  JLYHV WKH 9LFNHUV PLFURKDUGQHVV DQG IUDFWXUH WRXJKQHVV RI0J% VDPSOHV V\QWKHVL]HGXQGHUKLJKSUHVVXUH ,QPDQ\ FDVHVZHZHUH XQDEOH WR GHILQH WKH IUDFWXUH WRXJKQHVV YDOXH EHFDXVHWKHUHZHUH QRFUDFNV IURPWKHFRUQHUV RI WKH LQGHQWVXQGHU WKH ORDGRI1 IRU H[DPSOH  7KHDEVHQFHRIFUDFNVXQGHUVRELJDORDGSRLQWVWRWKHKLJKOHYHORIIUDFWXUHWRXJKQHVVRIWKHVDPSOHV7KH
VDPSOHV V\QWKHVL]HG XQGHU DPELHQW SUHVVXUH ZHUH VR SRURXV WKDW PHDVXUHPHQWV RI WKHLUPLFURKDUGQHVVZHUHLPSUDFWLFDEOH6(0 VWXG\ KDV VKRZQWKDW WKH VWUXFWXUH RI KLJKSUHVVXUHV\QWKHVL]HG VDPSOHV LQFOXGHG WKH0J%VLQJOH FU\VWDOV DERXW ± PP LQ VL]H )LJ FI EODFN JUDLQV0DWUL[ SKDVHZDV D PL[WXUH RI0J%0J20J+ SKDVHV HWF7KH JUDLQV RI WKH SKDVHV WKDWZHUH SUHVHQW LQ WKHPDWUL[ LQPDQ\FDVHVZHUH VR VPDOO VPDOOHU WKDQ WKH GLDPHWHU RI WKH 6(0 HOHFWURQ SUREH WKDW WKHLU TXDQWLWDWLYHPLFURSUREHDQDO\VLVZDV LPSRVVLEOH8VLQJ HQHUJ\GLVSHUVLYH;UD\ DQDO\VLVZH WULHG WR DQDO\]H WKHGLIIHUHQFH LQ WKH DPRXQWRIPDJQHVLXPERURQDQG LPSXULWLHVRIR[\JHQDQG FDUERQ LQ WKH VDPSOHVV\QWKHVL]HG XQGHU WKH VDPH SUHVVXUHWHPSHUDWXUH FRQGLWLRQV EXW IURP WKH GLIIHUHQW W\SHV RI LQLWLDOERURQDQGLQFRQWDFWZLWKGLIIHUHQWVXEVWDQFHV8QIRUWXQDWHO\ZHKDYHIDLOHGWRILQGDGLVWLQFWUHODWLRQEHWZHHQ WKH DPRXQWRI WKHHOHPHQWV RU LPSXULWLHVDQG VXSHUFRQGXFWLYHSURSHUWLHVRI WKH VDPSOHV ,WVKRXOGEHPHQWLRQHGRQO\ WKDW WKHVDPSOHVZLWK WKH KLJKHVWYDOXH RI FULWLFDO FXUUHQW GHQVLW\ LQ 7ILHOGDQGWKHKLJKHVWILHOGRILUUHYHUVLELOLW\DW.FRQWDLQHGDOLWWOHELWPRUHRIFDUERQDQGR[\JHQLPSXULW\WKDQWKHRWKHUVDPSOHV)LJVDHVKRZWKHVWUXFWXUHVRIWKH VDPSOHVDUUDQJHGLQRUGHURILQFUHDVLQJFULWLFDOFXUUHQWGHQVLW\LQ7ILHOGDQGLUUHYHUVLEOHILHOGVDW.$QDO\]LQJWKHVWUXFWXUHRI WKHVH0J% VDPSOHVE\6(0ZHKDYHREVHUYHG )LJV  DH WKDW WKH MF LQ 7 DQG+LUU DW .LQFUHDVHZLWK WKH VL]HRI LQFOXVLRQV WKDWFRQWDLQ R[\JHQDQGPDJQHVLXPDVZHOO DVZLWK WKH VL]H RI0J% VLQJOHFU\VWDOV6DPSOHVV\QWKHVL]HGIRUK)LJIKDYHQRVXSHUFRQGXFWLYHSURSHUWLHVGRZQWR.DQGLQWKHLUVWUXFWXUHVDSSHDUHGDPRUSKRXVSKDVH,Q WKH VDPH WLPH WKH MF LQ ]HUR PDJQHWLF ILHOG LV PXFK KLJKHU LQ WKH FDVH RI ILQHU JUDLQV DQGKRPRJHQHRXVVWUXFWXUH;UD\VWXG\VKRZVWKDWWKHVDPSOHVV\QWKHVL]HGLQFRQWDFWZLWK%1IURPWKHILQHO\ FU\VWDOOLQH ERURQ DQG DPRUSKRXV ERURQ RI WKH FKHPLFDO SXULW\ LQ WKH  R& UDQJHFRQWDLQHGPDLQO\0J% SKDVH6XFKVDPSOHVKDYHWKHKLJKHVWYDOXHVRIMF DW.LQ]HURILHOG N$FP EXW WKHLU LUUHYHUVLEOH ILHOG GRHV QRW H[FHHG  7 $W  . WKHLU 6& SURSHUWLHVGHFUHDVHYHU\DEUXSWO\VHH7DEOH7KHVDPSOHVV\QWKHVL]HGIURPERURQRIFRPPHUFLDOSXULW\LQFRQWDFWZLWK%1RU=U2 FRQWDLQHGDKLJKHUDPRXQWRI0J2DQG0JWKDQWKHVDPSOHVV\QWKHVL]HGIURPILQHO\FU\VWDOOLQHDQGDPRUSKRXVERURQ7KHVHVDPSOHVKDGMFDW.LQ]HURILHOGRIDERXW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